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6FKDDI'HSHQGLQJRQWKHDSSOLFDWLRQ
XOWUDVKRUW SXOVHG ODVHU DEODWLRQ LQ OLTXLGV 3/$/ FDQSURYLGHEHQHILWV IRU DOO RI WKRVH IDFWRUV 0XKDPPDG HW DO
 =KDQJ HW DO  DQG .UXXVLQJ  DQG DGGLWLRQDOO\ JHQHUDWH KLJKO\ VXUIDFH FOHDQ QDQRSDUWLFOHV
GLUHFWO\LQDOLTXLGVXVSHQVLRQZLWKHQKDQFHGVXUIDFHFKHPLVWU\:DJHQHUHWDO
'XHWRWKHFRPSOH[SK\VLFRFKHPLFDOLQWHUDFWLRQV3/$/UHPDLQVDWRSLFRILQYHVWLJDWLRQ,QWKLVSURFHHGLQJZH
LQYHVWLJDWHWKHDEODWLRQRIJURRYHVRISXUHLURQLQGLIIHUHQWOLTXLGVWRHYDOXDWHWKHLQIOXHQFHRIWKHODVHUSDUDPHWHUV
RQWKHDEODWLRQUDWHPDFURDQGPLFURVWUXFWXUHJURRYHPRUSKRORJ\DVZHOODVFKHPLFDOVXUIDFHPRGLILFDWLRQ
+HUHLURQLVDPDWHULDORILQWHUHVWEHFDXVHLWLVUHDFWLYHPDJQHWLFDQGDQLPSRUWDQWFRPSRQHQWRIPDQ\DOOR\V
7KLV LQYHVWLJDWLRQPD\ VHUYH WR XQGHUVWDQG WKH FRQWUROODELOLW\ RI LURQEDVHGQDQRSDUWLFOH JHQHUDWLRQ LQ OLTXLGV E\
ODVHUSDUDPHWHUVDVZHOODVVXUIDFHSURFHVVLQJRILURQEDVHGPDWHULDOVLQGLIIHUHQWOLTXLGV
$FFRUGLQJO\WR1ROWHHWDODQG1HXHQVFKZDQGHUHWDOWKHDEODWLRQUDWHDQGTXDOLW\RIWKHDEODWLRQ
SURFHVV LV GHSHQGHQW RQ WKH DSSOLHG IOXHQFH 7ZR IOXHQFHV UHJLPHV H[LVW ZKLFK DUH GHWHUPLQHG E\ D GLIIHUHQW
FKDUDFWHULVWLFDEODWLRQGHSWK2QWKHRQHKDQGWKHDEODWLRQGHSWKRIWKHILUVWUHJLPHDWORZIOXHQFHVLVGHWHUPLQHGE\
WKHRSWLFDOSHQHWUDWLRQGHSWK8VXDOO\WKHDSSOLHGIOXHQFHVIRUWKLVUHJLPHDUHEHORZ-FPð2QWKHRWKHUKDQGWKH
DEODWLRQ GHSWK LQ WKH VHFRQG UHJLPH LV GHWHUPLQHG E\ WKH WKHUPDO SHQHWUDWLRQ GHSWK FDXVHG E\ HOHFWURQ KHDW
FRQGXFWLRQ,QDGGLWLRQWKHVHFRQGDEODWLRQUHJLPHOHDGVWRDQLQFUHDVHRILQWHUQDOSUHVVXUHZLWKLQWKHPDWHULDODQG
KLJKHUDEODWLRQUDWHV=KLJLOHLHWDO1HGLDONRYHWDO7KHWKUHVKROGIRUWKLVUHJLPHLVXVXDOO\DERYH
-FPð,QRUGHU WR LQYHVWLJDWHWKHLQIOXHQFHRI WKHGLIIHUHQWIOXHQFHUHJLPHV LWZDVFKRVHQWRZRUNDW WZRVSHFLILF
IOXHQFHVDORZIOXHQFHRI-FPðZKLFK\LHOGVWKHRSWLPDODEODWLRQUDWHIRURXUH[SHULPHQWDOV\VWHP.DQLW]HW
DODQGDKLJKIOXHQFHRI-FPðZKLFKLVZHOODERYHWKHWKUHVKROGYDOXHIRUWKHVHFRQGDEODWLRQUHJLPH
,QRUGHUWRHYDOXDWHWKHFKDQJHRIWKHORFDOHQYLURQPHQWE\WKHLQIOXHQFHRISUHYLRXVSXOVHVGXULQJDEODWLRQWKH
LQIOXHQFHRIGLIIHUHQWRYHUODSSLQJUDWHV25DWDIL[HGUHSHWLWLRQUDWH.+]LVVWXGLHG7KH25ZHUHFKRVHQWREH
  DQG  DQG FRQWUROOHG E\ FKDQJLQJ WKH VFDQQLQJ UDWH 8VXDOO\ RYHUODSSLQJ IRU 3/$/ VKRXOG EH
DYRLGHGGXHWRFDYLWDWLRQEXEEOHVZKLFKPD\UHIOHFWWKHLQFRPLQJODVHUEHDPDQGUHGXFHWKHDEODWLRQUDWH:DJQHU
HW DO  +RZHYHU WKH XVHG ODVHU V\VWHP SRVVHVVHV D UHSHWLWLRQ UDWH RI  .+] ZLWK D WHPSRUDO LQWHUSXOVH
GLVWDQFHRIV:LWKLQWKLVLQWHUSXOVHGHOD\WKHFDYLWDWLRQEXEEOHVKRXOGEHPRVWO\GLVDSSHDUHGGH%RQLVHWDO
:DJQHUHWDO6LQFHWKHFDYLWDWLRQEXEEOHG\QDPLFVZHUHQRWPHDVXUHGDSRVVLEOHLQIOXHQFHRIWKH
FDYLWDWLRQEXEEOHFDQQRWEHUXOHGRXWFRPSOHWHO\'H%RQLVHWDOVWDWHG WKDWDFDYLWDWLRQEXEEOHIRU LURQ LQZDWHU
GRHV RQO\ ODVW DERXW  V ZKHUHDV LQ DFHWRQH UHERXQG HYHQWV RFFXU WKDW PD\ SURORQJ WKH WLPH ZLQGRZ RI
LQWHUDFWLRQRIWKHODVHUEHDPZLWKWKHFDYLWDWLRQEXEEOHXSWRV'HVSLWHWKHLQWHUDFWLRQRIWKHODVHUEHDPZLWK
WKHFDYLWDWLRQEXEEOHWKHODVHUEHDPDOVRLQWHUDFWVZLWKWKHDEODWHGPDWHULDOZKLFKLVVWLOOFRQILQHGLQWKHDEODWLRQ
DUHD7KLVHIIHFWLVXVXDOO\UHIHUUHGWRDVSDUWLFOHVKLHOGLQJ)RUWKHH[SHULPHQWVILYHGLIIHUHQWOLTXLGVRIKLJKO\SXUH
ZDWHUPHWKDQROHWKDQRODFHWRQHDQGWROXHQHZKLFKDUHFRPPRQO\XVHGIRUQDQRSDUWLFOHSURGXFWLRQZHUHXVHG
([SHULPHQWDOSURFHGXUH
7KHJURRYHVZHUHFUHDWHGE\ODVHUSXOVHVRID6SHFWUD3K\VLFV6SLWILUH$FH6\VWHPDVODVHUVRXUFH$:V\VWHP
ZLWKPLQLPDOSXOVHGXUDWLRQRIIVDQGUHSHWLWLRQUDWHRIN+]UHVXOWLQJLQPD[LPDOSXOVHHQHUJ\RIP-SHUSXOVH
DWDFHQWUDOZDYHOHQJWKRIQP7KHSRZHURIWKHODVHUEHDPLVFRQWUROOHGE\DȜZDYHSODWHLQFRPELQDWLRQZLWK
DSRODUL]LQJEHDPVSOLWWHU)XUWKHUWKHEHDPZDVJXLGHGWKURXJKDJDOYRVFDQQHUDQGDQPPWHOHFHQWULFOHQVRQWR
WKHLURQWDUJHWZKLFKZDVFRYHUHGE\DOLTXLGZLWKDKHLJKWRIPP7KHWDUJHWVFRQVLVWHGRISXUH)HVKHHWV
ZLWKDWKLFNQHVVRIPP7KHWDUJHWDQGVFDQQHUZHUHFRQQHFWHGWRDQ[\]QDQRSRVLWLRQLQJV\VWHPWKDWDOORZV
SUHFLVHFRQWURORIWKHODVHUEHDPSRVLWLRQRQWKHWDUJHW
7KHSXOVHHQHUJ\ZDVNHSWFRQVWDQWDW-ZKLOHWKHDSSOLHGIOXHQFHRQWKHWDUJHWZDVFKDQJHGE\GHIRFXVLQJ
DOORZLQJDFDUHIXODGMXVWPHQWRIWKHIOXHQFH,QRUGHUWRDYRLGDQ\LQIOXHQFHDQGSRVVLEOHHQHUJ\ORVVE\DQRSWLFDO
EUHDNGRZQZLWKLQWKHOLTXLGWKHWDUJHWZDVDOZD\VPRYHGWRZDUGVWKHIRFXVLQJOHQVZLWKWKHIRFXVDOZD\VEHLQJLQ
WKHWDUJHW
$JURRYHZLWKD OHQJWKRIPPZDVFXW LQWR WKH VXEVWUDWHZLWKD WRWDOQXPEHURIN VKRWV VR WKDW WKH VDPH
DPRXQWRIHQHUJ\ZDVGHSRVLWHGRQWRWKHVXEVWUDWH7RUHDFKWKHQXPEHURINVKRWVWKHJURRYHVZHUHSURFHVVHG
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E\PXOWLSDVVLQJZLWKDGHOD\RIVEHWZHHQHDFKSDVVWRDYRLGSDUWLFOHVKLHOGLQJIURPSULRUSDVVHV$QHVWLPDWLRQ
RIWKHGLIIXVLRQWLPHIRUPROHFXODUVSHFLHVLQGLFDWHVWKDWZLWKLQWKLVWLPHPRVWRIWKHDEODWLRQSURGXFWVRIWKHSULRU
VKRWVKRXOGEHGLIIXVHGRXWRIWKHDEODWLRQ]RQH
7KHDEODWHGYROXPHZDVPHDVXUHGE\DZKLWHOLJKWLQWHUIHURPHWHU7063RO\WHFZLWKXSWRQPVDPSOH
LQFUHPHQWUHVROXWLRQ)RUWKHGHWHUPLQDWLRQRIVXUIDFHPRGLILFDWLRQV(';PDSSLQJPHDVXUHPHQWVZHUHHPSOR\HG
'XH WKH XQNQRZQ SHQHWUDWLRQ GHSWK RI WKH HOHFWURQ EHDP LQWR WKH PDWHULDO WKHVH PDSSLQJV RQO\ FRQVLVW LQ
TXDOLWDWLYHPHDVXUHPHQWV
5HVXOWV
3.1. Ablation rate in different liquids 

)LJ$EODWHGYROXPHRIWKHJURRYHDWGLIIHUHQWRYHUODSSLQJUDWHVDDW-FPðEDW-FPð
)LJVKRZVWKHDEODWLRQUDWHIRUWKHLQYHVWLJDWHGIOXHQFHVRID-FPðDQGE-FPðIRUWKHGLIIHUHQW25DQG
OLTXLGV1RWHWKDWWKHDEODWLRQUDWHRIWROXHQHZDVQRWPHDVXUDEOHDW-FPð([FHSWIRUDFHWRQHDW-FPðDQG
25WKHEHVWDEODWLRQHIILFLHQF\LVDOZD\VREWDLQHGLQZDWHU7KHXQXVXDOO\KLJKDEODWLRQUDWHRIDFHWRQHDW-FPð
FDQQRWEHH[SODLQHGHDVLO\EXWDSRVVLEOHH[SODQDWLRQZLOOEHJLYHQLQWKHIROORZLQJFKDSWHUEDVHGRQWKHILQGLQJVRI
WKHPLFURVWUXFWXUHRIWKHJURRYH
:KLOHWKHDEODWLRQUDWHLVVWHDGLO\GHFUHDVLQJZLWKLQFUHDVLQJRYHUODSLQZDWHURUJDQLFOLTXLGVH[FHHGDIDUPRUH
FRPSOH[EHKDYLRU)RUH[DPSOHDW-FPðWKHDEODWLRQUDWHRIPHWKDQRODQGHWKDQROLVEDUHO\DIIHFWHGDW25
DQGDELWDW25ZKLOHLQDFHWRQHWKHDEODWLRQGHFUHDVHVVWURQJO\DOUHDG\IRU25
)RUWKHFDVHRIPHWKDQROWKLVEHKDYLRULVGLIIHUHQWDW-FPðZKHUHWKHDEODWLRQUDWHVLPLODUWRDFHWRQHVWURQJO\
GHFUHDVHVZLWKLQFUHDVLQJ25,QFRQWUDVWWKHDEODWLRQUDWHLQHWKDQROLVPXFKOHVVDIIHFWHG)XUWKHUPRUHLWVKRXOG
EH QRWHG WKDW WKH DEODWLRQ UDWH LQ WROXHQH LV ELJJHU DW  -FPð WKDQ DW  -FPð ZKLFK LV FRQWUDU\ WR DOO RWKHU
LQYHVWLJDWHGOLTXLGVZKHUHWKHDEODWLRQUDWHDW-FPðLVVPDOOHUWKDQDW-FPð
2Q WKH RQH KDQG WKH GLIIHUHQW DEODWLRQ UDWHV EHWZHHQ WKH OLTXLGV FDQQRW EH H[SODLQHG E\ FRQYHQWLRQDO OLTXLG
SURSHUWLHVOLNHYLVFRVLW\GHQVLW\RUVXUIDFHWHQVLRQHWF2QWKHRWKHUKDQGWKHGLIIHUHQWDEODWLRQUDWHEHKDYLRUZLWK
LQFUHDVLQJ25PLJKWEHH[SODLQHGE\WZRIDFWRUVSDUWLFOHVKLHOGLQJVORZGHFUHDVHDQGFDYLWDWLRQEXEEOHGHFUHDVH
VWURQJ VKLHOGLQJGXH WR EHDPGHIOHFWLRQ+RZHYHU D SURRIE\XOWUDIDVW VSHFWURVFRSLF WHFKQLTXHV LV UHTXLUHG IRU
FRQILUPDWLRQ
7R VXP XS WKH DEODWLRQ UDWHV DUH VWURQJO\ DIIHFWHG E\ IOXHQFH DQG 25 (VSHFLDOO\ WKH DEODWLRQ EHKDYLRU DW
GLIIHUHQW25LVIOXHQFHGHSHQGHQW'XHWRWKHGLIIHUHQWGHSHQGHQF\RIWKHDEODWLRQUDWHRQWKH25LWLVOLNHO\WKDW
WKHDEODWLRQ UDWH LVFKDQJHGE\PXOWLSOHPHFKDQLVPVSUREDEO\DQ LQWHUDFWLRQZLWK WKHFDYLWDWLRQEXEEOHSDUWLFOH
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VKLHOGLQJDQGDKRWOLTXLGHQYLURQPHQW7RILQGRXWPRUHDERXWWKHDEODWLRQSURFHVVDPRUHGHWDLOHGLQYHVWLJDWLRQRQ
WKHVXUIDFHFKHPLVWU\DQGDEODWLRQPRUSKRORJ\LVSURYLGHGZLWKLQWKHQH[WFKDSWHUV
3.2. Properties of ablation in Water 

)LJ3URSHUWLHVRIWKHDEODWHGJURRYHVLQZDWHUDWD-FPðE-FPð
)LJ  VKRZV WKH GLIIHUHQW SURSHUWLHV RI WKH DEODWHG JURRYHV LQ ZDWHU ZKLFK DUH LQGLFDWHG E\ D ZKLWHOLJKW
LQWHUIHURPHWHU SLFWXUH LQ WKH XSSHU PLGGOH ZLWK WKH FRUUHVSRQGLQJ 6(0 SLFWXUH EHORZ DQG WKH FKHPLFDO (';
DQDO\VLVIRUR[\JHQDQGFDUERQDWWKHULJKWDQGOHIWVLGHUHVSHFWLYHO\7KHXSSHUULJKWFRUQHURIRQHVHULHVSURYLGHV
DQ6(0SLFWXUHZLWKKLJKHUUHVROXWLRQWRREVHUYHWKHODVHULQGXFHGPLFURVWUXFWXUHZKLFKSUHIHUDEO\RULJLQDWHVIURP
WKHUHVROLGLIDFWLRQRIH[SHOOHGPROWHQOD\HUVDQGDFFXPXODWLRQHIIHFWVWKDWDUHW\SLFDOIHDWXUHVRI3/$/GH%RQLVHW
DO0DQQLRQHWDO)RUDEHWWHUFRPSDULVRQWKLVSUHVHQWDWLRQWHPSODWHLVWKHVDPHIRUDOOLQYHVWLJDWHG
OLTXLGV
)RUDIOXHQFHRI-FPðWKHDEODWHGJURRYHVGRQRWH[KLELWDKRPRJHQRXVO\DEODWHGDUHDDVH[SHFWHGIURPD
*DXVVLDQEHDP7KHUHLVDGHFUHDVHLQDEODWLRQGHSWKWRZDUGVWKHPLGGOHRI WKHVSRWUHVXOWLQJLQDGRXEOHJURRYH
VWUXFWXUH$VLPLODUUHVXOWZDVREWDLQHGE\=KDQJHWDORQWKHDEODWLRQRIJURRYHVRIDJHUPDQLXPZDIHULQ
ZDWHU)XUWKHUPRUHWKHUHDUHVWUXFWXUHVZKLFKUHVHPEOHKROHVDWWKHVXUIDFHWKDWDSSHDUGDUNLQWKH6(0LPDJHV
7KHVH KROHV \LHOG D KLJKHU FRQWUDVW IRU FDUERQ LQFOXVLRQV DQG PD\ DSSHDU GXH WR LQFOXVLRQ RI LPSXULWLHV DW WKH
VXUIDFH 7KH R[\JHQ('; LPDJH GRHV QRW VKRZ DQ\ VLJQLILFDQW FKDQJHV ,Q JHQHUDO WKHPLFURVWUXFWXUH LQZDWHU
UHVHPEOHVDKRQH\FRPEVWUXFWXUH0RVWO\WKLVVWUXFWXUHLVREWDLQHGE\DFFXPXODWLRQHIIHFWV0DQQLRQHWDO
:LWKLQFUHDVLQJVSRWRYHUODSWKHVL]HRIWKHVHPLFURVWUXFWXUHVGHFUHDVHV
)RUKLJKHUIOXHQFHVDVH[SHFWHGWKHVSRWVL]HLVVPDOOHU7KHFUDWHUSRVVHVVHVDKRPRJHQRXVVKDSHDQGVKRZVD
JRRG TXDOLW\ H[FHSW RI WKH LPSXULW\ KROHV DW 25$W 25 WKHUHPLJKW EH D VOLJKW LQFUHDVH LQ R[\JHQ
FRQWUDVWLQWKH(';LPDJH7KHPLFURVWUXFWXUHDJDLQEHFRPHVVPDOOHUDQGUHVHPEOHVDPHOWHGVXUIDFHDWKLJK25
7KLV W\SHRI VXUIDFH VWUXFWXUHPRUH RYHUO\ UHVHPEOHV WRPROWHQYDSRU GH%RQLV 1RWH DOVR WKDW WKH KHDW
DIIHFWHG ]RQHZKLFK LV LQGLFDWHG E\ WKH FKDQJH LQ FRQWUDVW DW WKH 6(0SLFWXUH LV ELJJHU IRU WKH DEODWLRQ DW KLJK
IOXHQFHV
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3.3. Properties of ablation in Methanol 
&RPSDUHG WRZDWHU WKHVKDSHRI WKHJURRYHV LQPHWKDQRO LVPRUHKRPRJHQRXVDW-FPð ,QFRQWUDVW WR WKH
(';LPDJHVRIWKHJURRYHVSURGXFHGLQZDWHUDFKHPLFDOFKDQJHRIWKHVXUIDFHFRPSRVLWLRQLVYLVLEOHLQWKHJURRYH
UHJLRQDV DGHSOHWLRQRIR[\JHQ LQ WKHDEODWHGDUHD)XUWKHUPRUH WKHPLFURVWUXFWXUHSRVVHVVHVD VLPLODU VWUXFWXUH
WKDQLQZDWHUDW-FPðDQG25DQGLVDOVRGHFUHDVLQJZLWKLQFUHDVLQJVSRWRYHUODSEXWNHHSVWKHVDPHIRUP
)RU -FPð WKHJURRYHVDUHRQO\ZHOOYLVLEOHDW25PHDQZKLOHDWKLJKHU25 WKHDEODWHGDUHD UHVHPEOHV
PRUHDKHDWDIIHFWHG]RQHZKLFKKDVWKHELJJHVWVL]HDW25,QFRQWUDVWWRWKHFKDQJHRIVXUIDFHFRPSRVLWLRQDW
-FPðQRFKDQJHRIWKHFKHPLFDOFRPSRVLWLRQLVREVHUYHGLQWKH(';FRQWUDVWLPDJHDW-FPð7KHREVHUYHG
FKDQJH LQ VXUIDFH FRPSRVLWLRQ IRU GLIIHUHQW IOXHQFHV LV DQ LQGLFDWLRQ IRU D IOXHQFH GHSHQGHQW FKHPLFDO UHDFWLRQ
GXULQJ RU DIWHU WKH DEODWLRQ )XUWKHUPRUH WKHPLFURVWUXFWXUH DW 25 UHVHPEOHV WKH VWUXFWXUH SUHVHQWHG E\ GH
%RQLVHWDOZKLFKORRNVOLNHWKHUHVROLGLILFDWLRQRIDPROWHQH[SORVLRQ$WKLJKHU25WKHVXUIDFHVWUXFWXUHLV
LQWKHVXEPLFURQUDQJHDQGVKRZVDPROWHQVWUXFWXUH


)LJ3URSHUWLHVRIWKHDEODWHGJURRYHVLQPHWKDQRODWD-FPðE-FPð
3.4. Properties of ablation in Ethanol 
7KHJHQHUDOIHDWXUHVOLNHWKHVKDSHDQGVL]HRIWKHDEODWHGJURRYHDQGWKHUHVXOWLQJPLFURVWUXFWXUHLQHWKDQRODW
-FPðFRUUHVSRQGWRWKHREVHUYDWLRQVRIWKHIHDWXUHVLQPHWKDQROFRPSDUH)LJDQG+RZHYHULWVKRXOGEH
QRWHG WKDW WKH VSRW VL]H LV FKDQJLQJ WRZDUGV D ELJJHU VSRW VL]H DW D KLJKHU25 )XUWKHUPRUH D VOLJKW FKDQJH LQ
FRQWUDVWLVDOVRREVHUYHGIRUWKHFDUERQFRQWHQWIURPEHLQJGHFUHDVHDW25WREHLQJLQFUHDVHGDW25
$W  -FPð WKH DEODWLRQ VHHPV WR EH KRPRJHQRXV OLNH LQPHWKDQRO DQGZDWHU+RZHYHU D VWURQJ GHFUHDVH LQ
DEODWLRQUDWHIRULQFUHDVLQJ25DVIRUPHWKDQROLVQRWREVHUYHGIRUHWKDQRODQGWKHDEODWHGDUHDLVZHOOYLVLEOHIRU
DQG25,QDGGLWLRQWKHKHDWDIIHFWHG]RQHLVGHFUHDVLQJZLWKLQFUHDVLQJ25DOWKRXJKWKHDEODWHGDUHDLVQRW
GHFUHDVLQJ7KLVIDFWFDQQRWEHHDVLO\H[SODLQHGDVQRUPDOVKLHOGLQJVKRXOGDOVROHDGWRDGHFUHDVHLQDEODWHGDUHD,Q
FRQWUDVWWRWKHDEODWLRQDWKLJKIOXHQFHVLQPHWKDQRODOVRDWKLJKHUIOXHQFHVDVOLJKWGHSOHWLRQRIR[\JHQDQGDVOLJKW
LQFUHDVHLQFDUERQFRQFHQWUDWLRQLVREVHUYHG
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

)LJ3URSHUWLHVRIWKHDEODWHGJURRYHVLQHWKDQRODWD-FPðE-FPð
3.5. Properties of ablation in Acetone 
)LJVKRZVWKDWWKHDEODWLRQDW-FPðLQDFHWRQHLVEDUHO\YLVLEOH,QFRQWUDVWWRWKHDEODWLRQLQHWKDQROWKH
R[\JHQGHSOHWLRQLQFUHDVHLVOHVVSURQRXQFHGDQGGHFUHDVLQJZLWKLQFUHDVLQJ257KHFDUERQFRQFHQWUDWLRQDW
-FPð LV VOLJKWO\ LQFUHDVHG DQG H[KLELWV WKH VWURQJHVW FRQWUDVW DW 257KHPLFURVWUXFWXUH LV YHU\ VPDOO DQG
UHVHPEOHVVLPLODUWRWKHJURRYHVDEODWHGDWKLJKHUIOXHQFHVLQHWKDQRODUHVROLGLIDFWLRQRIDPROWHQVXUIDFH
)RU-FPðWKHDEODWLRQUDWHLVVWURQJO\LQFUHDVHGDQGZHOOYLVLEOHLQWKH6(0SLFWXUHIRUDQ25RIEXWIRUD
IXUWKHU LQFUHDVHG25QHDUO\ QR DEODWLRQ LV IRXQG )XUWKHU LW VHHPV WKDW WKH R[\JHQ DQG FDUERQ FRQFHQWUDWLRQ DUH
VOLJKWO\GHFUHDVHGLQ WKHDEODWHGDUHDEXW WKLVPLJKWDOVREHDQHUURURIWKH(';GHWHFWRUGXHWR WKHGHSWKRI WKH
FUDWHUDQGUHDEVRUSWLRQRIWKH[UD\VDWWKHJURRYHZDOO+RZHYHUDWKLJKHU25DQLQFUHDVHLQFDUERQFRQFHQWUDWLRQ
LVGHWHFWHG7KHPLFURVWUXFWXUHLVYHU\SURQRXQFHGIRU25EXWEDUHO\YLVLEOHIRUKLJKHU25)RU25LW
VKRZVVWURQJVLJQVRIPHOWLQJ$SRVVLELOLW\ WRH[SODLQ WKHKLJKDEODWLRQ UDWHPLJKWEH WKH ORZYDSRUSUHVVXUHRI
DFHWRQH%\WKHSUHYLRXVSXOVHWKHORFDOHQYLURQPHQWLVKHDWHGXSOHDGLQJWRDVPDOOVKHDWKRIHYDSRUDWHGPDWHULDO
UHGXFLQJWKHKHDWWUDQVIHUIURPWKHWDUJHWWRWKHOLTXLGZKLFKOHDGVWRDKLJKHUDEODWLRQUDWHDQGPRUHPHOWLQJ

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
)LJ3URSHUWLHVRIWKHDEODWHGJURRYHVLQDFHWRQHDWD-FPðE-FPð
3.6. Properties of ablation in Toluene 

)LJ3URSHUWLHVRIWKHDEODWHGJURRYHVLQWROXHQHDWD-FPðE-FPð
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)RU  -FPð WKH DEODWLRQ LV EDUHO\ YLVLEOH LQ WKHZKLWHOLJKW LQWHUIHURPHWHU SLFWXUHV+RZHYHU DQ LQFUHDVLQJ
GHSOHWLRQRIR[\JHQDQGDQLQFUHDVLQJFRQFHQWUDWLRQRIFDUERQREVHUYHGLQWKH(';LPDJHVLQGLFDWHWKDWDVXUIDFH
SURFHVVLQJWRRNSODFH)XUWKHUPRUHWKHUHLVDUHJXODUPLFURVWUXFWXUHRQWKHVXUIDFHZLWKVXEPLFURQVL]H
)RU-FPðWKHDEODWLRQUDWHLVVWURQJO\LQFUHDVHGDQGZHOOYLVLEOH$W25WKHFDUERQFRQWHQWLVLQFUHDVLQJ
PHDQZKLOH WKH R[\JHQ FRQWHQW LV YLVLEO\ GHFUHDVHG $W KLJKHU 25 WKH R[\JHQ GHSOHWLRQ YDQLVKHV 7KH
PLFURVWUXFWXUHLVVLPLODUWRWKHPLFURVWUXFWXUHDWKLJK25IRUDFHWRQH
'LVFXVVLRQ
$VVKRZQE\ WKLV LQYHVWLJDWLRQ3/$/LVDFRPSOH[ WRSLF LQYROYLQJVHYHUDO LQWHUDFWLRQVRI WKH WDUJHWPDWHULDO
OLTXLG DQG ODVHU EHDP DV FDQ EH VHHQ E\ WKH GLIIHUHQW GHSHQGHQFLHV RI WKH DEODWLRQ UDWH ZLWK 25 DV ZHOO DV
PLFURVWUXFWXUHDQGVXUIDFHFRPSRVLWLRQRI WKH WDUJHW+HUHDQRYHUYLHZRI WKH LQIOXHQFHRQ WKH WDUJHWPDWHULDO LV
SURYLGHGIRUGLIIHUHQWODVHUSDUDPHWHUV$VXPPDU\RIWKHJHQHUDOIHDWXUHVLVSURYLGHGLQ7DEIRU-FPðDQG
7DEIRU-FPð
7DEOH3URSHUWLHVRIDEODWLRQLQGLIIHUHQWOLTXLGVDW-FPð
3URSHUW\ :DWHU 0HWKDQRO (WKDQRO $FHWRQH 7ROXHQH
$EODWLRQPRUSKRORJ\ 1RW
KRPRJHQHRXV
+RPRJHQRXV +RPRJHQRXV +RPRJHQRXV 
7\SHRIPLFURVWUXFWXUH 0LFURQVL]HG
DFFXPXODWLRQ
HIIHFW
0LFURQVL]HG 0LFURQVL]HG 1DQRVL]HG
PROWHQYDSRU
1DQRVL]HG
DFFXPXODWLRQ
6XUIDFH&KHPLVWU\ ,PSXULWLHV 'HFUHDVHR[\JHQ 'HFUHDVHR[\JHQ 6OLJKWGHFUHDVH
2VOLJKW
LQFUHDVH&
'HFUHDVH
R[\JHQ
LQFUHDVH&

)RU-FPðLWLVLQWHUHVWLQJWRQRWHWKDWWKHUHLVDFRUUHODWLRQEHWZHHQDEODWLRQUDWHDQGPLFURVWUXFWXUH7KHVL]H
RIWKHPLFURVWUXFWXUHLVGHFUHDVLQJZLWKLQFUHDVLQJ25([FHSWWKHFDVHRIZDWHUWKHPDVVUHPRYDOLVKRPRJHQRXVO\
GLVWULEXWHGRYHUWKHDEODWHGDUHD)RUDOOXVHGOLTXLGVH[FHSWRIZDWHUDGHFUHDVHLQR[\JHQFRQWUDVWZDVIRXQG
7DEOH3URSHUWLHVRIDEODWLRQLQGLIIHUHQWOLTXLGVDW-FPð
3URSHUW\ :DWHU 0HWKDQRO (WKDQRO $FHWRQH 7ROXHQH
$EODWLRQPRUSKRORJ\ +RPRJHQHRXV +RPRJHQRXV +RPRJHQRXV +RPRJHQRXV +RPRJHQRXV
7\SHRIPLFURVWUXFWXUH 0LFURQVL]HG 1DQRVL]HG
PROWHQ
1DQRVL]HG 1DQRVL]HG 1DQRVL]HG
6XUIDFH&KHPLVWU\ 1RFKDQJH
YLVLEOH
0D\EHVOLJKW
R[\JHQGHFUHDVH
DW25
6OLJKWGHFUHDVH
R[\JHQVOLJKW
LQFUHDVHFDUERQ
6OLJKWGHFUHDVH
2[\JHQ
'HFUHDVH
R[\JHQ
LQFUHDVHFDUERQ

)RU-FPð WKHPDVVUHPRYDO LVDOZD\VKRPRJHQRXV,QDGGLWLRQFKHPLFDOFKDQJHVRI WKHVXUIDFHVDUHQRWDV
SURQRXQFHGDVIRU-FPð&RQVHTXHQWO\WKHOLTXLGVXEVWUDWHLQWHUIDFHSOD\VDFUXFLDOUROH
7KH KHUH GHVFULEHG IHDWXUHV DUH D UHVXOW RI WKH FRPSOH[ LQWHUDFWLRQ RI DEODWLRQ OLTXLG DQG ODVHU EHDP 7KLV
SURFHHGLQJSURYLGHV DEURDGRYHUYLHZRI WKH IHDWXUHVZKLFK DUH H[KLELWHG E\ FXWWLQJJURRYHV LQWR LURQ7KH WZR
GLIIHUHQWGHFUHDVHVLQDEODWLRQUDWHPD\EHH[SODLQHGE\SDUWLFOHVKLHOGLQJDQGLQWHUDFWLRQZLWKWKHFDYLWDWLRQEXEEOH
)XUWKHUGHWDLOHGLQYHVWLJDWLRQVDUHQHHGHGLQRUGHUWRYHULI\WKHQDWXUHRIWKHGHFUHDVHLQDEODWLRQUDWHZLWKGLIIHUHQW
25DVZHOODVWKHFUHDWLRQRIVXUIDFHVWUXFWXUHVDQGFKHPLFDOVXUIDFHVFRPSRVLWLRQ
7KHFKDQJHLQVXUIDFHFKHPLVWU\PD\EHDWWULEXWHGWRWKHFUHDWLRQRIKLJKO\H[FLWHGR[\JHQDQGFDUERQVSHFLHVLQ
WKHDEODWLRQSODVPDZKLFKUHDFWWKURXJKGLIIHUHQWUHDFWLRQFKDQQHOVHLWKHUWRJDVSKDVHPROHFXOHVZKLFKLQWKHFDVH
RIR[\JHQOHDGWRDGHSOHWLRQRIR[\JHQLQWKHDEODWHGDUHDZKLOHFDUERQE\FDUERQL]LQJWKHOLTXLGLQWKHDEODWHG
DUHDLVWKHQGHSRVLWHGRQWRWKHVXEVWUDWH)RUH[DPSOHQDQRSDUWLFOHVJHQHUDWHGLQWROXHQHDUHXVXDOO\VXUURXQGHGE\
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DQDPRUSKRXVFDUERQVKHOO,QWDUWDJOLDHWDO,QRUGHUWRHYDOXDWHWKHQDWXUHRIWKHVXUIDFHFKHPLVWU\FKDQJH
VXUIDFHVHQVLWLYHWHFKQLTXHVVXFKDV5DPDQVSHFWURVFRS\DQG;36QHHGWREHDSSOLHG
&RQFOXVLRQ
:LWKLQWKLVSURFHHGLQJWKHLQIOXHQFHRIGLIIHUHQWOLTXLGVRQWKHDEODWLRQRILURQDWWZRGLIIHUHQWIOXHQFHVRI
-FPð DQG -FPð DQGGLIIHUHQW RYHUODSSLQJ UDWHVRI DQGZDV LQYHVWLJDWHG)RU WKRVHSDUDPHWHUV WKH
DEODWLRQUDWHJURRYHPRUSKRORJ\DQGVXUIDFHFRPSRVLWLRQZHUHLQYHVWLJDWHGLQRUGHUWRSURYLGHDQRYHUYLHZRIWKH
LQIOXHQFHRIWKHOLTXLGVRQWKHDEODWLRQ7KHUHE\LWFRXOGEHVKRZQWKDWWKHOLTXLGKDVDVLJQLILFDQWLQIOXHQFHRQDOO
LQYHVWLJDWHGIDFWRUV,WFRXOGEHVKRZQWKDWWKHGHSHQGHQF\RIWKHDEODWLRQUDWHRQWKHRYHUODSSLQJUDWHLVDIIHFWHGLQ
WZRGLIIHUHQWZD\VZKLFKFDQEHPDLQO\DWWULEXWHGWRSDUWLFOHVKLHOGLQJDQGDQLQWHUDFWLRQZLWKWKHFDYLWDWLRQEXEEOH
)XUWKHUPRUH WKH OLTXLGV DUH VWURQJO\ DOWHULQJ WKH VXUIDFH FRPSRVLWLRQ ZKLFK LV DQ LPSRUWDQW SRLQW IRU ODVHU
SURFHVVLQJLQOLTXLGV2QWKHRQHKDQGWKLVPD\OHDGWRXQZDQWHGHIIHFWVOLNHDFKDQJHRIWKHVXEVWUDWHVSURSHUWLHV
RYHU WLPH RU XQZDQWHG SDUWLFOH FRPSRVLWLRQVZKLOH SURGXFLQJ QDQRSDUWLFOHV E\ 3/$/2Q WKH RWKHU KDQG WKHVH
SURSHUWLHVHPSKDVL]HWKDWOLTXLGVDQGODVHUSDUDPHWHUVSURYLGHDXVHIXOWRROWRWDLORUWKHDEODWLRQSURFHVVLQDGHVLUHG
PDQQHU
$FNQRZOHGJHPHQWV
:HJUDWHIXOO\DFNQRZOHGJHWKHILQDQFLDOIXQGLQJRIWKH')*ZLWKLQWKH3URMHFW*8
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